
Unit One: Force and Motion Lesson 1: 
Motion in One Direction (Simplest type of motion) 

-Motion: It is the change of an object’s location as time passes according to 
the location of another object. (in straight line or curved line or combination). 

There are two main types of motion: 
a- Translational Motion.                                           b- Periodic Motion. 

-Speed:  
 It is the distance covered by object in one second (per unit time). OR:  

Is change of distance with change time. OR: is the rate of change of distance. 

  V =
            Unit: m/s or km/h.  To convert Km/h to m/s (Multiply 5/18) 

-Types of speed: 

1- Uniform (regular) speed: 
 The object covers equal distances at equal periods (intervals) of time. 

2- Non-uniform (variable) (Irregular) speed: 

 The object covers equal distances at unequal periods (intervals) of time. 

OR:  The object covers unequal distances at equal periods (intervals) of time. 

-Average speed (V) 
It is the total distance that a moving object covers divided by the total time 
taken to cover this distance. 

           V   = 
                     ( )           ( )   = 

                V = V (Uniform speed). 

-Relative speed: is the speed of moving object relative to the observer. 

* We conclude that: 

-When two bodies move in same direction So, Relative speed = V2 + V1. 
-When two bodies move in same direction So, Relative speed = V2 + V1. 

-When two bodies move in same direction and speed, the body seems as fixed 
to observer due to relative speed equal to zero. 
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Graphical Representation of Moving in Straight Line
*Acceleration: is the speed of object in one second

OR: is change of speed with change time.

*Acceleration (a) = 
           (∆ )         

Acceleration (a) =
            (      

* Acceleration units = 
                    

Note: If body moves from rest V

Types of acceleration: 
Uniform acceleration: It is acceleration of object when moves by equal 
in equal periods of time. (Increasing and decreasing acceleration).
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* Graphics can possibly represent the relation between 
x-axis and time in a moving car on

acceleration of object when moves by equal 
in equal periods of time. (Increasing and decreasing acceleration). 
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Lesson 3: Physical quantities: (Scalars and Vectors) 

1- Physical quantities are classified into two types: 

2- Distance and displacement: 
Points Distance  Displacement 

Definition It is the actual (real) 
path between two 
positions. 

The length of the shortest straight 
line between two positions. 

OR: distance in a constant direction.  

Scalar or 
vector 

Scalar quantity, which 
has a magnitude only. 

Vector which has a magnitude & 
direction. 

Example 
 

Distance (d) = AB + BC.          C    Displacement (d) = AC. 
 
Meter.                                    Meter. 
 
                  A                  B 

Unit 

3- Speed and velocity: 
 

Points 

 

Scalar physical quantity 
 

Vector physical quantity 

 
 

It is physical quantity has a 
magnitude only. 

It is physical quantity has a 
magnitude & direction. 
 Examples:  

  
Force (Newton), acceleration & 
gravitational acceleration (m/s2) 
displacement (m),velocity (m/s). 

Points Speed Velocity 

Definition Distance covered by 
object in one second. 

Displacement covered by object 
in one second. 

Type Scalar. Vector. 
Units m/s or Km/h 
Law velocity = Distance 

              Time 
 

velocity = Displacement  
                Time 
 

North 

West East 

South 

Mass (kg),density (kg/cm3)              
length& distance (m), 
time (s), speed (m/s). 
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Unit Two: Light Energy 
Lesson 1: Mirrors 

 
 

-Laws of light reflection: 
1st law: the angle of incidence = the angle of reflection.  
2nd law: The incident light ray, the reflected ray and the norm to 
the reflecting surface lie   in the same plane. 

1. Plane mirror: 
The properties of an image formed by a plane mirror: 
1. Upright.  
2. Reversed (lateral inverted). 
3. Equal in size to the object. 
4. Virtual (can’t be received on a screen). 
5. The distance between the object & the mirror = the distance between the 

image & the mirror. 
6. The line connected between object and image is perpendicular to mirror. 

- (G.R): The word «ambulance» is writing laterally inverted. 
Bec. Mirror forms inversed image So, driver can see word correctly. 
 

The concave (converging) mirror: 

The reflecting surface is the inner 
surface of the sphere. 

The convex (diverging) mirror: 

The reflecting surface is the outer 
surface of the sphere. 

2. Types of spherical mirrors 

 
 
Light reflection: It is rebounding (bouncing) light ray in same 
direction when meeting reflecting surface. 
The incident ray: The light ray falls on the reflecting surface.    
The reflected ray: The light ray bounces from the reflecting surface. 
Angle of incidence: The angle between the incident ray and normal. 
Angle of reflection: The angle between the reflected ray and normal. 
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Definitions:  
1. Centre of curvature(C): 
The center of the sphere that the mirror is a part of it. 

2. Radius of curvature: 
The radius of the sphere that the mirror is a part of it. 

3. The pole (P): 
The point in the middle of the reflecting surface of the mirror. 

4. The principle axis (CP): 

The straight line that passes through the center of curvature (C) and 
the pole (P). 

5. The secondary axis: 
The line that passes through the center of curvature (C) and any 
point on the surface of the mirror except the pole (P). 

6. The focus (F): 
The point of collection (intersection) of the reflected rays (when these 
rays fall parallel to the principle axis). 

7.   The focal length (FP): 
The distance between the focus & the pole. 
              The focal length = ½ the radius of the curvature 
- To study the cases of the formation of the images 
by the spherical mirrors, we will use three rules for 
light rays meeting concave mirror: 
1- The light ray parallel to the principal axis of the 
mirror. This is reflected through Focus (f). 
2- The light ray through focus (F) will reflect 
parallel to the principal axis. 
3- The light ray through centre of curvature of the 
mirror (c). This is reflected back through (c). 

The path of light reflected from a spherical mirror
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Uses of concave mirror: 
-Used in solar ovens to collect sun rays & generate heat that cook food 
without fuel.  
Uses of convex mirrors: 
-The real view mirror in the car & side view mirrors is convex 
mirrors (G.R). 
-To expand the visibility because it formed virtual, small & erect 
image. 

 
Determine half the radius of the concave mirror.  
The materials: 

A concave mirror – a holder for the mirror – light box with a hole. 
The steps: 

1- Place the mirror on a holder in front of the light source (lit hole). 
2- Move the mirror nearer and farther until an image of the hole is 
formed next to it and is equal to it. 
3- Measure the distance between the 
mirror and the hole, it is equal to the 
radius of curvature of the mirror. 
Deduce:  
The focal length of the mirror (f) = R/2 
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Lesson 2: Lenses 
v Lens: 
It is a transparent medium (glass or plastic) which has two spherical 
surfaces (faces) or (consists of two mirrors) and refract light. 

v The uses of lenses:  
a. medical eyeglasses. 
b. magnifying lenses are used to fix watches. 
c. In telescope that study planets. 
d. In microscopes. 

v Types of lenses: 
Concave lens Convex lens 

1. It is thin at its centre and more 
thickness at the tips. 
2. Diverges (scatters) light rays. 
3. It has a virtual focus.  

      

1. It is thick at the centre and less 
thickness at the tips. 

2. Converges (collects) light rays.  
3. It has a real focus. 

       
• Definitions: 

1. The centre of curvature of the lens face (c): Is the centre of the 
sphere where this face is a part of it. 

2. The optical centre of the lens (p): Is a point inside the lens placed on 
the principal axis in the mid distance between its faces. 

3. The radius of curvature of the face of the lens (r): Is the radius of 
the sphere where the face is a part of it. 

4. The principal axis: Is the line between the centers of curvature of 
the lens passing by the optical center. 

5. Real Focus (f): Is the intersection of refracted light rays. f = r/2 

6. Virtual Focus (f): Is the intersection of extension of refracted light 
rays. 

7. Focal length (FP): Is the distance between focus and optical center. 
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The cases of the formation of the images by the 
convex lens (collective): 
1. If ray falls by optical center thus complete in its 
direction without any refraction. 

2. If ray falls parallel to the principal axis thus 
refracts passing through the focus. 

3. If ray falls by the focus thus refracts parallel to 
the principal axis. 

 r = 2f 
The images formed by the convex lens:  
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The image formed by a concave lens is always: virtual, small & erect. 

 
 

 
Contact lens: It is very thin lenses made of plastic, and can stick to 
the eye cornea by the eye fluid instead of medical glasses. 
 

Short sightedness Long sightedness 
1. The Person can see near objects 
clearly and far objects seem 
distorted. 

The person can see far objects 
clearly and can't see near 
objects. 

2. The image of far objects is formed 
in front of the retina.  

 

The image of near objects is 
formed behind the retina. 

 
3. What causes it? 
a. The diameter of the eyeball is 
too long. 
b. The eye lens more convex. 
c. Decreasing the focal length. 

What causes it? 
a. The diameter of the eyeball 
is too short. 
d. The eye lens less convex. 
b. Increasing the focal length. 

4. It is treated ( corrected ) by using  
    Concave lens (diverging lens). 

It is treated (corrected) by 
using convex lens. 

v Vision Defects: 
The person with normal vision sees the far object clearly (the far 
object according the normal eye is present at 6m). This clear vision 
remains if the object comes closer not less than 25 cm. 
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Technology of Unit (1&2) 

1- The predator (cheetah) is one of the fastest animals as it is possible that its 
speed reaches 27 m/s. 

 
2- If the sun is 149000,000 kilometers away from the Earth and if the speed 
of light is 300,000 Km/s, 
To calculate the time that light takes to reach from the sun to the Earth. 

Time =  
                                =                = 496.67s = 8.3 minutes. 

 
3- Plane flies in the reverse direction of the wind. 

1- Increase wind resistance. 
2- Increase compensation of fuel. 
3- Increase time taken to complete trip. 

Ø Pilots take into consideration the directing velocity of the wind. (G.R) 
- To calculate the amount of fuel necessary to complete the trip. 

 
4- Speedometer: 
It is a device used to detect the speed of car or plane. 

 
Unit (2) 

1- Land measurement: 
Land surveyors and topographical scientists use a mirror to determine heights 
and distances and to make very accurate measurements. 

 
2- According to the old Greek legend that Archimedes knew a lot about 
mirrors and the use of sunlight as a weapon against the Roman fleet in 212 B.C. 
he used a huge concave mirror to collect the sun rays and directed towards the 
sails of ships so as to generate extreme heat that led to the burning of these 
sails. 

 
3- Cataract: 
Is one of the most dangerous diseases that injure the eye lens and 
becomes dark as a result of old age, illness, and side effects of drugs in 
addition to genetic readiness. 
Treatment is done through surgery to exchange the eye lens with a 
plastic lens. 

https://www.facebook.com/swalWajabaQuestionAnswer
http://www.pdffactory.com


Unit (3) 
Lesson (1): The Universe 

The Universe: 
It is the wide space that contains all galaxies, stars, sun, planets, moons, living 
organisms, and everything. 
The Galaxies:  
They are groups of stars that rotate together in cosmic space by the effect of 
gravity. OR, They are biggest units of universe. 
-Galaxy has a distinctive shape according to the harmony and order of the 
groups of stars in it. 
Galaxies Clusters:  
They are groups of galaxies in the space. 
The Milky Way galaxy (Our Galaxy):  
It contains the sun and the solar system. 
-Milky Way galaxy is given that name (G.R), Bec. It in the sky at night as 
a splashing milk or spreading straw. 
The Solar System:  
It is the sun and eight planets revolving around it. 
1. The Solar system is located in one of the spiral arms of the Milky Way galaxy 
on the edge of the galaxy.  
2.  The Sun takes about 220 million years to complete one rotation around the 
center of the galaxy.  
The Earth: 
It is the planet of life.  
Light Year:                 Bec. The distance between stars very large. 
It is the distance covered by light in one year. 
-Speed of light = 300,000 km/s, light year = 9.467 x 1012 km. 
-Distance by Km = Distance by light year x 9.467 x 1012 Km. 

The Big Bang Theory: 
The Big Bang: 
It is a massive explosion since 15000 million years ago which resulted in all 
forms of matter, energy, space and time. 
Expansion of universe: 
It is the continuous separation between galaxies. 
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OR, Galaxies move away from each other in the cosmic space (Universe). 

Time starting after The Big Bang Events 
Since 15000 million years. The process of expansion of the gaseous ball 

component, which has very high pressure and 
temperature. 

Through 1 second after explosion The temperature decreased to about 10,000 
million degrees.  

1000 million years after the Big Bang:  The gaseous clouds formed homogenous masses, 
which produced matter of galaxies. 

2000:3000 m years after the Big Bang:  Ancestral galaxies were evolved. 
3000 million years after the Big Bang:  Galaxies began to form. 
5000 million years after the Big Bang:  The Milky Way galaxy took its disc form.  
10,000 million years after the Big Bang:  The Sun was born then the Earth and planets 

were created. 
12,000 million years after the Big bang:  Earliest life forms began to appear on the Earth. 
15,000 million years after the Big bang:  The universe as it is now.  

The Origin Of The Universe 
In ancient civilizations:  
Their belief that their relationship with the world of multiple gods and there is 
a fundamental difference between the earth and heaven. 
In the Stone Age:  
Through Myths which dominated the human imagination.  
 Ancient Egyptians and Babylonians:  
Assumed that there was a relationship between the eternal universe and the 
multiple Gods controlling it. 
 At both the Indian and Chinese civilizations:  
Astrology prevailed.  
 Philosophers of Greeks and Romans: Put theories about cosmic phenomena.  
Two theories explain what is going to happen to the universe. 
 
 
 
 
 

 
 

The open theory 

The universe will keep 

expanding endlessly. 

The closed theory 
The universe will eventually stop 
expanding then it will contract 
until it becomes so compact & hot 
& then a new big bang might 

Within minutes after the Big Bang: The atomic particles produced from explosion 
producing gaseous clouds of hydrogen 75% and 
helium 25%. 
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 (2) Solar System 
v The solar system consists of : 
-The sun, 8 planets that revolve around the sun. 
The sun is the dominant star in this system as it represents more than 99% of 
its total mass. 
-Moons (The satellites of the planets), which revolve around planets, Asteroids, 
Comets. 
-The solar system extends 12 billion km in space. 
-The solar system was formed 4600 million years ago. 

The recent theory of solar system evolution: 
-The sun was surrounded by a sphere of gas (a mixture of hydrogen and helium) 
and dust (iron, rocks and ice) called the solar nebula.  
-Later on, it turned into a flat rotating disk, and then the dust compressed 
forming inner four masses: Mercury, Venus, the Earth and Mars. In an external 
further zone, dust and ice combined with gases forming Jupiter, Saturn, 
Uranus and Neptune. 
 
v A solar nebula It is a cloud of gas and dust surrounding sun in space.  
 
 
 
 
 
 
 
 
Theories about the evolution of the solar system: 
1- Nebular assumption by Laplace: (as rings surrounding Saturn). 

1. There was a nebula (a glowing gaseous sphere revolved around itself). 
2. Over the time, the nebula gradually lost its heat so its size contracted and 
its revolving speed around itself increased. 

3. Due to centrifugal force resulting during rotation caused the nebula to 
change its shape into a flat rotating disk. 

4. The centrifugal force also caused the separation of parts of the nebula.  
5. These parts kept rotating in the same direction of the original nebula then 
they cooled & solidified & frozen were formed planets revolving around sun. 

The Universal Law of Gravitation (Newton’s gravitational law): 
The attraction force between two bodies in the Universe is directly 
proportional to the product of their masses & inversely proportional to the 
square of the distance between them. 
Central gravitational force:  
It is the force that keeps the continuity of the planets rotating in their 
orbits around the Sun. 
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2- The crossing star theory by Chamberlain & Molten: 
1. At the beginning, another huge star approached the sun. 
2. The part of the sun facing the other star expanded. 
3. This led to a huge explosion in the sun which formed a gaseous line of a great 
length & covering a large distance in space. 

4. The explosion caused the sun to move away from the other star. 
5. The gaseous line cooled & condensed due to attraction forces forming planets. 

The modern theory of the world by Alfred Hale: 
The theory is based on the following observations:  
a. A star glows for a short time & its glow exceeds any other star in the sky. 
b. A day or two later the excess glow produced by this star is reduced & the 
star glow as usual. (G.R): 
The reason for that glow is unknown but may be due to the explosion of the 
star as a result of nuclear reactions that occur suddenly and violently that the 
star bombs huge amounts of gaseous materials. 
 
3- The modern theory of the world assumption by Alfred Hale: 

1-  The existence of a star rotating near the sun. 
2- The star was exposed to explosion due to huge nuclear reactions. 
3- The force of the explosion led to the bombing of the star’s nucleus away 
from the gravity of the sun. 

4- A cloud of gas remained and was subject to cooling and contraction processes 
forming planets. 

5- The force of the sun’s attraction controlled the orbits of planets around it. 
 
A day and year on each of the planets: 
v A day: is the time taken by a planet to rotate around its axis (itself). 
v Earths day: is the time taken by the Earth to rotate around itself. 
v Q: A day on each planet has a different length because planets different in:  
a. their radius and their speed around their axis. 
v The year: is time taken by a planet to rotate around the sun. 
v Earths year: is time taken by the Earth to rotate around the sun. 
v Q: A year on each planet has a different length because planets different in:  
a. their distance between them and sun  and their speed around sun. 
v Mercury has the shortest year = 0.24 Earths year. Because it is the nearest 
planet to sun. 
v Jupiter has the shortest day = 0.41 Earths day. 
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v Neptune has the longest year = 165 Earths year. Because it is the furthest 
planet from sun. 
v Venus has the longest day = 243 Earths day. 

 

Technology and Society 
1. The solar telescope:  
 Place: It is centered on the Earth or carried to space.  
 Use: It forms a picture of the Sun.  
 This telescope is used to collect the sunlight, and then separated into solar 
spectrum by the spectrometer.  

 Astronomers got most of their information about the Sun from the study of its 
spectra.  

 2. Telescopes:  
Telescopes rotating in orbits around the Earth are better than that are been on 
the surface of the Earth because:  

 They can see celestial bodies more clearly.  
 They catch rays that can’t be able to penetrate the Earth’s atmosphere.  
Example: The Hubble telescope:  
 It rotates around the Earth at a height of 500km.  
 It collects photos for the universe since millions of years; these photos give 
astronomers an opportunity to study the evolution of the universe after the Big 
Bang.  

 3. Spacecraft: 
They revolve around other planets or land on them sending discoveries to the 
Earth.  

4. Space suit: 
The first astronauts wore one space suit for the trip. Today, they wear two 
space suit, one to travel back and forth and another inside the spacecraft. 

5. Weightlessness: 
The continuous force of the Earth’s gravity on our bodies gives us weight. But, 
when you are inside a lift going downward fast, you feel that you are lighter in 
weight. 
This phenomenon occurs in the spacecraft as astronauts fall down inside it with 
the same speed. 
 

https://www.facebook.com/swalWajabaQuestionAnswer
http://www.pdffactory.com


 
 

 

https://www.facebook.com/swalWajabaQuestionAnswer
http://www.pdffactory.com


 

https://www.facebook.com/swalWajabaQuestionAnswer
http://www.pdffactory.com


 

 
 

 

https://www.facebook.com/swalWajabaQuestionAnswer
http://www.pdffactory.com


 
 

 

https://www.facebook.com/swalWajabaQuestionAnswer
http://www.pdffactory.com


 

 

 

https://www.facebook.com/swalWajabaQuestionAnswer
http://www.pdffactory.com


 

 

 

 
 

 

 

https://www.facebook.com/swalWajabaQuestionAnswer
http://www.pdffactory.com



